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non-passage in both cases, and do not agree with Ostwald that the
solutions are mechanical mixtures and not true, solutions. The small
osmotic pressure which such substances as protein exert may be
regarded as evidence of true solution. But, as we have already seen,
we are by no means certain that absolutely pure proteins do not exert
osmotic pressure, and further, osmotic pressure appears to be exerted
by substances which are admittedly not in true solution. The working
hypothesis adopted in this dilemma by the majority of observers is,
that in such fluids we are not dealing with true solutions nor with
suspensions of fine particles, and the term " colloidal solution " has
been invented to express the condition of things, which appears to be
something of an intermediate nature.
The similarity between colloidal solution and fine suspension is a
marked one. The well-known migration of obvious suspensions
(including bacteria) in an electric field is evident also in colloidal
solutions; and as Hardy has shown with certain proteins, the sign
of the charge in the colloidal state or in suspension may be reversed
by very slight alterations in the reaction of the fluid.
Further, both suspensions and colloidal solutions give what is
known as the Faraday phenomenon, scattering light; this test forms
the basis of what are termed ultra-microscopic observations.
As compared with ordinary solutions, a very small expenditure of
energy is necessary to separate matter in colloidal solution from its
" solvent"; and the vapour pressure and freezing-point of the
" solvent" are only altered to a negligible degree by the incorporation
of the colloid in it. Still, this in itself is not characteristic of colloids,
for the same is true for certain pairs of liquids (for instance, dichloracetic
acid and isopentane) which form true solutions together.
Precipitation by electrolytes is again a striking feature common to
colloidal solutions and suspensions, and the precipitating ions are
carried down in amounts which are proportional to the amount of
precipitate. The agglutination of bacteria is possibly a phenomenon
of the same order. There are, however, differences between the
behaviour of inorganic colloids and proteins- not only to electrolytes,
but also to non-electrolytes, which Waymouth Reid considers still
require elucidation, and in the case of electrolytes Pauli points out
a certain specificity in the ionic actions, the end result being
determined by the algebraic sum of the antagonistic actions of
the precipitant and anti-precipitant properties of the kation and
anion of a salt.
The view that a colloidal solution approaches near to the state of
extremely fine suspension is favoured by the facts that both reduce the
surface tension of the fluid containing them, and that both readily form
surface films of greater concentration which can be heaped up mechan-
ically and separated by agitation; this, for instance, occurs in emulsi-
fication. The case of haemoglobin shows that this substance, though